INTRODUCTION
============

Due to the economic and diplomatic crisis, poverty, food shortage, several North Korean defectors escaped from their homeland and decided to settle down in South Korea \[[@b1-pi-2019-0217]\]. The number of North Korean defectors who have settled in South Korea has increased continuously since 2005. According to the data released by the Unification Department, it reached 30,805 as of the end of June 2017 \[[@b2-pi-2019-0217]\]. As the number of North Korean defectors increases, helping their successful adaptation to South Korean society has become a major social challenge in South Korea \[[@b3-pi-2019-0217]\].

Refugees could be at high risk of psychiatric morbidity because of political or social reasons underlying forced migration, traumatic events, and resettlement in totally new environments \[[@b4-pi-2019-0217]\]. Several studies in the past investigated the prevalence of serious mental disorder among refugees: one meta-analysis suggested that about 10% of refugees in Western countries manifest post-traumatic stress disorder, 5% exhibit major depression, and 4% have a generalized anxiety disorder \[[@b5-pi-2019-0217]\]. Similar to other refugees, North Korean defectors have experienced severe traumatic events, which hinder their successful adaptation into South Korean society \[[@b6-pi-2019-0217],[@b7-pi-2019-0217]\]. Some North Korean defectors cross the border into China. China has highly regard for its relationship with North Korea, and does not grant refugee status to North Korean defectors; instead, they are captured as illegal immigrants and returned to North Korea. Previous studies report that North Korean defectors experience various traumas such as trauma related to physical abuse, discovery and arrest, separation from family members, and betrayal even during the period between their defection and their safe arrival in South Korea \[[@b8-pi-2019-0217]\]. As a result, it has been reported that North Korean defectors had high prevalence and severity of psychiatric symptoms, depression, anxiety and post-traumatic stress disorder (PTSD) \[[@b7-pi-2019-0217],[@b9-pi-2019-0217],[@b10-pi-2019-0217]\].

Few studies compared mental health among North Korean defectors and the general Korean population using the same evaluation scale \[[@b11-pi-2019-0217]-[@b13-pi-2019-0217]\]. These studies reported a higher prevalence of psychiatric disorders among North Korean defectors. The prevalence of depression ranged from 33% to 51% using the Korean version of the Center for Epidemiologic Studies Depression Scale \[[@b11-pi-2019-0217],[@b14-pi-2019-0217]-[@b19-pi-2019-0217]\] and the prevalence of PTSD ranged from 13% to 52% using the post-traumatic diagnostic scale \[[@b11-pi-2019-0217],[@b20-pi-2019-0217]-[@b25-pi-2019-0217]\]. Studies have yet to evaluate the prevalence using a structured diagnostic tool such as Composite International Diagnostic Interview (CIDI) \[[@b26-pi-2019-0217]\].

In South Korea, the Korean Epidemiologic Catchment Area (KECA) study has been performed every 5 years since 2001 using the Korean version of CIDI by the Korea Ministry of Health and Welfare to determine the prevalence of major mental disorders among Korean adults \[[@b25-pi-2019-0217]\]. The prevalence of major mental disorders was investigated among North Korean defectors using the North Korean version of CIDI (NK-CIDI) compared with the results of 2016 KECA \[[@b27-pi-2019-0217]\].

METHODS
=======

Participants and procedures
---------------------------

This study was conducted between 1st June and 31st October 2016. Participants were selected from 8 regional resettlement centers for North Korean defectors (Hana Center) across the country. The study population consisted of 294 North Korean defectors aged 18 to 64 years within 3 years of settling in South Korea. Psychology, nursing, and social work graduate students, who had experience in psychiatric epidemiologic surveys, were recruited as interviewers. All interviewers received the WHO-recommended CIDI training and performed face-to-face interview after the training. This study was approved by the institutional review board of Samsung Medical Center (SMC 2015-05-042-008). All of the participants were fully informed about the aims and methods of the study and provided written informed consent before the interview.

Diagnostic assessments
----------------------

The North Korean version of Composite International Diagnostic Interview 2.1 (NK-CIDI 2.1) was administered to all subjects by trained interviewers. The CIDI is one of the epidemiological research tools, which were suitable for international diagnostic epidemiological research \[[@b28-pi-2019-0217]\]. The CIDI is a fully structured diagnostic interview designed for psychiatric diagnosis according to the DSM-IV. The K-CIDI was validated by Cho et al. \[[@b29-pi-2019-0217]\] following the World Health Organization guidelines. Although Korean is the national language of both South Korea and North Korea, communication between the people of the Koreas is becoming increasingly difficult as the peninsula continues to remain divided. North Korean defectors have difficulty in communication because they are unfamiliar with the definitions and usage of various words, especially those related to emotions, commonly used in South Korean society \[[@b30-pi-2019-0217]\]. NK-CIDI was developed by Lee et al. \[[@b31-pi-2019-0217]\] as part of North Korean language psychiatric evaluation tool. NK-CIDI is a tool for proof of validity and reliability of K-CIDI, which is appropriately translated and developed based on sociocultural backgrounds of North Korea. Lifetime DSM-IV disorders included mood disorders (major depressive disorder, dysthymia, and bipolar disorders), anxiety disorder (posttraumatic stress disorder, panic disorder, agoraphobia, social phobia, generalized anxiety disorder, and specific phobia), nicotine use disorder and alcohol use disorder (alcohol dependence and abuse).

The 2016 epidemiological survey of mental disorders in Korea
------------------------------------------------------------

The 2016 KECA study \[[@b27-pi-2019-0217]\] is a nationally representative survey of the prevalence of mental disorders among Korean adults conducted in 2016 using the K-CIDI \[[@b29-pi-2019-0217]\]. Subjects were selected using a stratified, multi-stage clustered sample design based on a population census. Psychology, nursing, and social work graduate students, experienced in psychiatric epidemiologic surveys, received the WHO-recommended CIDI training and performed face-to-face interview. The 2016 KECA study \[[@b27-pi-2019-0217]\] was approved by the institutional review board of Samsung Medical Center (No. 2015-05-042). Written informed consent was obtained from subjects prior to their participation in the study. Among 5,102 respondents who participated in face-to-face interviews, this analysis included 3,848 subjects aged between 18 and 64 years to compare the prevalence between South Koreans and North Korean defectors within the same age range.

Statistical analysis
--------------------

Weighted scores were calculated for each participant to approximate the national population distributions of age and sex according to the 2015 Census \[[@b13-pi-2019-0217],[@b32-pi-2019-0217]\]. All statistical analyses were based on the weighted data. Weighted lifetime prevalence and 95% confidence intervals (CIs) were calculated using Exact (Clopper-Pearson) Confidence Limits formula \[[@b33-pi-2019-0217]\]. All statistical analyses were performed with statistical package for the social sciences (SPSS) version 23.0 (IBM Corp., Armonk, NY USA).

RESULTS
=======

[Table 1](#t1-pi-2019-0217){ref-type="table"} presents the socio-demographic characteristics of the participants. A total of 294 subjects (62 males and 232 females) completed the interview. The proportion of females among these subjects is similar to that among actual North Korean defectors (71%) as reported by the National Statistical Office \[[@b2-pi-2019-0217]\]. The mean age was 41.63±12.6 ranging from 18 to 64 years. Among those participants, 39.2% were married, 32.6% were divorced, separated, or widowed, and 28.2% were singles. For the completed education years, 19% had 9 or less years, 60.9% had 10 to 12 years (high school), and 20.1% had 13 or above years (college) of education and the mean of completed education years was11.2±2.4 years. Most of North Korean defectors (84.4%) had a household income less than 1,750 USD/month.

[Table 2](#t2-pi-2019-0217){ref-type="table"} shows a lifetime prevalence of major DSM-IV disorder among North Korean defectors and Korean general population along with 95% CIs. About half of North Korean (50.12%) defectors had psychiatric disorder in their lifetime excluding nicotine and alcohol use disorder compared with 12.25% of general Korean population. North Korea had a higher prevalence in most measured disorders. The biggest difference in prevalence was in panic disorder (12.17 times) followed by PTSD (8.91 times), generalized anxiety disorder (GAD) (6.48 times), agoraphobia (6.42 times), dysthymic disorder (4.69 times), and major depressive disorder (MDD) (4.58 times).

[Table 3](#t3-pi-2019-0217){ref-type="table"} displays the prevalence of psychiatric disorder among North Korean defectors, a third country, and among South Koreans. The onset areas of MDD and both nicotine withdrawal and dependence were relatively evenly distributed. Panic disorder, GAD, specific phobia, and both alcohol dependence and abuse occurred the most in North Korea. The onset of dysthymic disorder and PTSD was observed in a third country the most while agoraphobia originated the most in South Korea.

DISCUSSION
==========

This study investigated the prevalence of major psychiatric disorders among North Korean defectors within 3 years of settling in South Korea and compared them with comparable data from the 2016 epidemiological survey of mental disorders in Korea \[[@b27-pi-2019-0217]\].

As a result, the prevalence of major psychiatric disorders in North Korean defectors was much higher than in the Korean general population. While escaping from North Korea and staying long-term in the third country, North Korean defectors might have experienced traumatic events or forced repatriation, which was related to the relatively high prevalence of psychiatric disorder \[[@b9-pi-2019-0217]\]. Moreover, a study of refugees reported that the socio-political backgrounds of refugee experience were related to mental health \[[@b34-pi-2019-0217]\].

In case of MDD, the lifetime prevalence of North Korean defectors was 22.32% and was 4.58 times higher than in general Korean population. The relevant previous studies reported that 30% of North Korean defectors have clinical MDD when diagnosed using a CES-D cut-off score of 25 \[[@b15-pi-2019-0217]\]. Moreover, when CES-D cut-off score of 21 was applied, 51.4% of North Korean defectors and 10.4% of the general South Korean population have MDD \[[@b17-pi-2019-0217]\]. Although marginally lower compared with self-reported scales such as CES-D, the result of this study is congruent with previous studies reporting that North Korean defectors show about 5 times higher prevalence of MDD compared with the general South Korean population.

In addition, for the onset area of MDD, North Korea accounted for 36.8%, the third country showed 34.1%, and South Korea had 29.1% each indicating a relatively similar rate suggesting that not only the process of escaping from North Korea but also settling down in South Korea influenced their development of MDD. The stress factors including cultural differences, political tensions between the two countries and financial difficulties are suggested as factors that probably affected their depression in South Korea \[[@b35-pi-2019-0217],[@b36-pi-2019-0217]\].

In the case of PTSD and dysthymic disorder, the prevalence rates were higher in North Korean defectors than in the general Korean population. Considering a PTSD prevalence rate of 9% (CI 8--10%) among the world's refugees who settled down in seven countries including the United States and European countries \[[@b5-pi-2019-0217]\], the North Korean defectors were more vulnerable to develop PTSD. Also, most of the participants who were diagnosed with PTSD or dysthymic disorder reported that their onset in a third country and North Korea while only few reported their psychiatric distress originating in South Korea. This higher likelihood of PTSD and dysthymic disorder developing in the third country and North Korea demonstrated that the fear of repatriation to North Korea, human trafficking or unfair discriminations affected their symptoms \[[@b9-pi-2019-0217]\].

Moreover, the prevalence of most anxiety disorders including panic disorder, social phobia, GAD, and specific phobia were higher among North Korean defectors than in the general South Korean populations. Its onset areas were mostly North Korea followed by a third country, which was probably related to their social background, and suggested a target of suspicion in their society under political surveillance \[[@b37-pi-2019-0217]\]. On the other hand, more than half of those who were diagnosed with agoraphobia reported its onset in South Korea. Previous studies suggested that perceived discrimination and acculturative stress affected their mental health. Since many of North Korean defectors in South Korea experienced discrimination and reported difficulties learning and adapting cultures, and the sample of this study involved those who recently settled down in South Korea, those factors might be related to high prevalence of agoraphobia and the maximum onset in South Korea. The onset age of agoraphobia is on average 30 years, known to be later than other anxiety disorders \[[@b38-pi-2019-0217]\]. North Korean defectors having experienced anxiety, panic, and PTSD in North Korea and third countries may develop agoraphobia after having settled in South Korea. Loneliness, social isolation and cultural difference may also affect the onset of agoraphobia in South Korea.

Although preliminary, differences existed between North Korean defectors and general Korean population in the life-time prevalence of substance-related disorders including nicotine dependence and withdrawal, and alcohol dependence compared to other psychiatric disorders. This result is similar to a previous study reporting the high rate of alcohol use disorder in North Korean defectors \[[@b15-pi-2019-0217],[@b39-pi-2019-0217]\] and the data showing that 42.09% of men aged above 15 years smoked tobacco in North Korea daily \[[@b40-pi-2019-0217]\]. However, the onset area was not significantly different in nicotine dependence and withdrawal while, interestingly, alcohol dependence and abuse were mostly triggered in North Korea. Considering that North Korea is geographically close to China where drinking is a traditional part of life and strong liquor is common \[[@b41-pi-2019-0217]\], the drinking pattern in North Korea might be affected. Moreover, since acculturation stress is related to drinking challenges, it is highly recommended to screen and assist those who have related problems among North Korean defectors residing in South Korea.

Several study limitations need to be discussed. First, since the sampling method was not random due to difficulties of approach and collection (e.g., the defectors' political and social security issues), the sample might not be representative of all the defector population. Also, the recall of symptoms experienced in the distant past might be inaccurate and biased due to issues related to memory. Notwithstanding these limitations, this study is meaningful as it is the first study to examine the prevalence of psychiatric disorders among North Korean defectors using the standardized diagnostic tool and compare the results with the general South Korean population.

The comparison between North Korean defectors and the general South Korean population suggests that the prevalence rates of major psychiatric disorders are higher among North Korean defectors. Also, this study informs the actual state of North Korean defectors' psychiatric disorders and offers useful resources for mental health policy makers underscoring the need for government intervention and support.
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###### 

Sociodemographic characteristics of North Korean defectors (N=294) and Korean general population (N=3,848)

                                North Korean defectors (N=294)   Korean general population (N=3,848)
  ----------------------------- -------------------------------- -------------------------------------
  Sex                                                            
   Female                       232 (78.9)                       2,345 (60.9)
   Male                         62 (21.1)                        1,503 (39.1)
  Age                                                            
   18--29                       84 (28.6)                        759 (19.7)
   30--39                       76 (25.9)                        788 (20.5)
   40--49                       80 (27.2)                        1,028 (26.7)
   50--59                       49 (16.6)                        893 (23.2)
   \>60                         5 (1.7)                          380 (9.9)
  Marital status                                                 
   Married                      115 (39.2)                       2,453 (63.7)
   Divorced/separated/widowed   96 (32.6)                        370 (9.6)
   Unmarried                    83 (28.2)                        1,023 (26.6)
  Education                                                      
   ≤9                           56 (19.0)                        421 (10.9)
   10--12 (high school)         179 (60.9)                       1,219 (31.7)
   ≥13 (college or above)       59 (20.1)                        2,208 (57.4)
  Monthly income                                                 
   Less than 1,750 USD          248 (84.4)                       941 (24.5)
   1,750 USD or more            46 (15.6)                        2,903 (75.5)

###### 

Lifetime prevalence of major psychiatric disorder among North Korean defectors and Korean general population

                                                                          North Korean defectors (N=294)   Korean general population (N=3,848)
  ----------------------------------------------------------------------- -------------------------------- -------------------------------------
  Major depressive disorder                                               22.32 (17.93--27.42)             4.87 (4.11--5.71)
  Dysthymic disorder                                                      5.92 (3.75--9.23)                1.26 (0.89--1.73)
  Bipolar disorder                                                        0.64 (0.17--2.39)                0.16 (0.05--0.38)
  PTSD                                                                    12.21 (8.94--16.44)              1.37 (0.98--1.86)
  Panic disorder                                                          4.87 (2.94--7.96)                0.40 (0.21--0.68)
  Agoraphobia                                                             4.43 (2.61--7.43)                0.69 (0.41--1.09)
  Social phobia                                                           5.05 (3.08--8.18)                1.74 (1.27--2.31)
  Generalized anxiety disorder                                            14.33 (10.79--18.79)             2.21 (1.70--2.83)
  Specific phobia                                                         17.86 (13.9--22.64)              5.62 (4.83--6.50)
  Nicotine dependence                                                     17.98 (14.02--22.78)             4.81 (4.00--5.74)
  Nicotine withdrawal                                                     7.75 (5.21--11.38)               2.56 (1.95--3.28)
  Alcohol dependence                                                      16.32 (12.53--20.97)             4.79 (3.97--5.72)
  Alcohol abuse                                                           14.54 (10.97--19.03)             11.21 (9.96--12.56)
  Any psychiatric disorder                                                62.19 (56.52--67.54)             24.96 (23.32--26.67)
  Any psychiatric disorder (nicotine and alcohol use disorder excluded)   50.12 (44.44--55.79)             12.25 (11.08--13.50)

95% CIs were calculated using Exact (Clopper-Pearson) Confidence Limits formula. PSTD: post-traumatic stress disorder, CI: confidence interval

###### 

Onset area of major psychiatric disorders among North Korean defectors

                                 Life-time prevalence (%)   North Korea onset (%)   Third country onset (%)   South Korea onset (%)
  ------------------------------ -------------------------- ----------------------- ------------------------- -----------------------
  Major depressive disorder      22.32                      36.8                    34.1                      29.1
  Dysthymic disorder             5.92                       27.7                    69.5                      2.9
  PTSD                           12.21                      33.6                    58.2                      8.2
  Panic disorder                 4.87                       50.8                    30.9                      18.3
  Agoraphobia                    4.43                       35.7                    8.5                       55.8
  Social phobia                  5.05                       48.2                    36.9                      14.9
  Generalized anxiety disorder   14.33                      71.9                    20.5                      7.5
  Specific phobia                17.86                      84.0                    12.1                      3.9
  Nicotine dependence            17.98                      37.9                    31.5                      30.5
  Nicotine withdrawal            7.75                       39.2                    39.5                      21.3
  Alcohol dependence             16.32                      71.6                    8.1                       20.3
  Alcohol abuse                  14.54                      65.8                    18.1                      16.1

PSTD: post-traumatic stress disorder
